
AETALLURGICAL CHEMISTRY AND ASSAYING. 
The John Fritz Ilemorial. Eng. Min. J . ,  November 8, 1902.- 

The  eightieth birthday of the Bethlehem iron-master was cele- 
brated by over 400 engineers a t  a dinner in New York. A fund 
of over $4000 was subscribed, which will endow the John Fritz 
gold medal, to be awarded annually for notable scientific or in- 
dustrial achievement. The  awarding board is composed of four 
members from each of the four American Societies of Engineers- 
civil, mining, mechanical and electrical. 

J. W. RICHARDS. 

BY F. A. WILDER. 
Eng. Miit. I., November 2 2 ,  1902.-All the workable deposits 
occur as seams in the Laramie clays. These have a thickness of 
2000 feet, and coal is distributed throughout it in varying quan- 
tities; a t  one place 16 seams are in goo feet, one of them 22  feet 
thick. Many seams are near the surface, and the coal is gotten 
by stripping off a few feet of clay. Several seams 25 feet thick 
have been measured, and one is 40 feet. The lignites are brown 
to dull black, usually show the woody structure, contain no sul- 
phur, about 30 per cent. of moisture, and fall to pieces on drying. 
They burn like wood, with great heat and little smoke, leaving a 
gray ash. The  output has doubled annually for the past four 
years. J .  W.  RICHARDS. 

The Briquetting of ninerals. By R. SCHORR. Eng. Min. 1. , 
November 22, 1902.-The total cost of briquetting fine ores and 
flue dust varies between $0.65 and $1.25 per ton of briquettes ; 
the cost of repairs to the machinery is only a few cents per ton. 
Ordinary brick presses, with clay as a binder, have gone out of 
use for this purpose, since they are too slow and the clay un- 
desirable. The  two presses used now are the White press and 
that of the H. S. Mould Co. From 4 to 6 per cent. of milk of 
lime is used as a binder, the mixture is well-kneaded, and the 
briquettes dried from six to eight hours in hot air ovens. A 30 
horse-power White press will make 80 briquettes per minute, of a 
total volume of 872 cubic feet, in I O  hours, and weighing 50 to 
80 tons. The  plunger-type press of the Mould Co. makes 1080 
cubic feet in ten hours, rated at 100 tons capacity. I n  both 
thesepresses,the wear is on parts easily replaced. For slag brick, 
the slag is granulated as it runs from the furnace, by a water 
jet, and is pressed with milk of lime as a binder, but some- 
times with no binder a t  all. 

Investigation of Magnetic Fields with Reference to Ore Con- 
centration. BY W.  R. CRANE. Trans. Am. Inst. Min. Eng., 31, 
405.-A thirty-seven-page paper, dealing with ( I )  apparatus 
and methods, ( 2 )  magnetic fields, ( 3 )  the relative magnetic per- 
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meability of various minerals. Very interesting are the various 
shapes of the magnetic field with various shapes of pole-pieces. 
In  testing magnetic permeability, the material to be tested, in 
sand, is placed in a glass tube. Experiments with iron and steel 
filings showed such a tube to have one-third the permeability of 
a solid rod of the same size ; for materials of lees permeability, 
approximating that of air, no difference was perceptible. 4 
table is given of the magnetizability of 56 minerals, and constitutes 
an important contribution to this branch of research. 

Review of American Chemical Research. 

J .  W, RICHARDS. 
The Use of the Tri-Axial Diagram in the Calculation of 

Slags. BE’ E. A. HERSAM. Tvans. A m .  Insf. Miin. Eng., 31, 
;40.-Shom~s how the diagram niay be used in calculating the 
relative quautities of ores and flux to be used, in a blast-furnace 
charge, to give a slag of a certain required composition. Calcu- 
lation with three coordinates permits the use of three ingredients 
and the fulfilling of three requirements in the slag ; a method 
is shown by which four constituents may be handled. The  
method is cumbersome and much more indirect thaii the siinple 
chemical calculation. J .  W. RICHARDS. 

ZYOX Age, Soveinher 2 0 ,  1902.- 
Description of a newly designed top for a blast-furnace, intended 
to protect the top of the masonry work and provide considerable 
space above this by which explosions are rendered less dangerous 
to the top of the furnace. The  gas outlets are .at the top of this 
space, on either side. The  device permits, also, free expansion of 
the masonry, and greatly increases the life of the stack. 

The ileehan Furnace Top. 

J .  W. RICHARDS. 

Electric Concentration and Electric Furnace. IYO?~ Age, 
Soveniber 2 0 ,  ~goz.-Descriptioii of a new forin of magnetic 
separator, and new form of the Ruthenberg electric furnace, said 
to be the property of the Salisbury Steel aiid Iron CO., n7ho 
will instal them at their ore lands in Herkinier County, New 
I’ork. The  Penna. Steel Co. are iristalling the Ruthenberg 
process at Lebanon, Pa. 

The Electric Smelting of Iron Ore. BY A. J .  ROSSIE. IYOZ 
Ag-e, November 20, ~goa.-The author considers that it is pos- 
sible to treat iron ores so as to obtain cast-iron in an electric fur-  
nace, also that the cast-iron is of full market value. The  only 
consideration requiring discussion is the cost of the process. The  
writer discusses the experin~ental furnaces of Stassano, and then 
gives the results obtained by himself in teu weeks continuous 
running, with carefully weighed charges, measured current and 
analytical control. H e  found it to require development of 5 , 2 2 0  

calories of heat in the furnace per pound of pig iron made, or 186 
horse-power days per gross ton, the heat of combustion of CO to 

J .  IT-. RICHARDS. 
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CO, not being utilized in the furnace, The  cost of power is, 
therefore, 585.60 to 81 I .oo per ton of iron, according to the locality. 
The  yield was 87 per cent. of the iron present. The  total cost, 
with power at $ IO per electrical horse-power year, is figured at  
$I 1.76 per ton as against $12.47 in the blast-furnace. 

J .  W .  RICHARDS. 

The Constitution of Cast-Iron. BY H. M. HOWE. Tmns. 
A m .  Inst. Min. Eng., 31,318.-The inquiry is based on the hy- 
pothesis that composition governs properties in the case of cast-iron 
in the same general way and for the same reasons as in steel. 
The effects of silicon, manganese, etc., and of thermal and 
mechanical treatment are, moreover, omitted, and those of carbon 
and iron alone considered. On this basis, there are two kinds of 
cast-iron, ( I ) the graphite-less or steel-white cast-iron series, 
consisting essentially of fetrite and cementite, and ( 2 )  the 
graphitic series, the members of which are simply the steel or the 
white cast-iron of the graphite-less series, plus graphite. The  
23 pages of inquiry do not admit of condensation, and are com- 
mended, with the discussion, to all interested in the subject. 

J. W. RICHARDS. 
Vacuum Casting. BY A. E. FAY. fron Age, November 6 ,  

1902.-A well-written resume of the various forms of metal cast- 
ing processes which have proposed casting under diminished 
pressure. Contains no information absolutely new, but is quite 
complete. J. W, RICHARDS. 

BY A. W. 
WHITNEY. Iron Age, November 13, 1902.-A mould is con- 
structed in the form of an inverted frustrum of a cone, the upper 
diameter 5.642 centimeters, the lower 5.360 centimeters, the 
height exactly IO centimeters. The  mould is placed on a flat 
surface, and just filled with metal. When cold, it  is picked up, 
and the casting immediately sinks in the mould. If the top 
section has contracted 0.282 centimeter, or 5 per cent., it will 
just pass through the bottom of the mould. Every centimeter 
which the piece falls, in the mould, represents therefore a con- 
traction of 0.5 per cent. The  measurement of the drop in the 
mould allows the contraction to be measured to a small fraction 
of I per cent. 

The Microstructure of Iron and Steel. BY W. C.  POST. 
Iron Age, November 20 ,  1902. (Address to the Nat. R. R. Master 
Blacksmiths’ Assoc. )-A good popular article on this subject with 
nine fine photo-micrographs. 

Finishing Temperatures of Steel Rails. BY R. W. HUNT. 
Trans. Am. Inst. Min. Eng., 31, 458.-Reviews the subject his- 
torically and concludes that we have now reached the point where 

An Automatic Foundry Test for Contraction. 
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the  chemical composition is secondary to the physical treatment 
of the metal. Approves of the renewal process of re-rolling old 
rails, believing that the rails thus receiving more work, at a lower 
temperature than before, will be improved in quality. The  roll- 
ing a t  lower temperatures give greater wear on the finishing rolls, 
and is harder on the hot saws. but the rails are finished free from 
scale, show more elasticity under the cold-straightening processes, 
have a closer fracture, finer grain, and wear better. The  average 
finishing temperature of 80-pound rails is I jYoo E'. 

J .  W. RICHARDS. 
Effect of Heat Treatment on Crucible Steel Containing I Per 

Cent. of Carbon. BY G. W. SARGEXT. Trans. Am. h s t .  Min. 
Eng., 31 303.-A rod was taken :'/,-inch. in diameter, containing 
1.033 carbon, 0.32 j manganese, 0.233 silicon, 0 .020  phosphorus, 
and 0.016 sulphur. Pieces 4 inches long were annealed inside a 
porcelain tube, a t  various temperatures, and tested for strength, 
elastic limit, etc., and photomicrographs made. A cooling curve 
was also determined, with the critical point a t  6.7 jo to 680' C. 
I ts  micro-structural constituents were pearlite 9 j, cementite j. 
Thirty-one fine micro-photographs are given, a table 'of physical 
properties, and a very clear diagram showing the effect on the 
physical properties of heating to various temperatures. The  
maximum tensile strength was in the sample heated to 1025' ; the 
maximum elastic limit and elongation in that heated to 6 joo.  
The author considers micro-structural investigation of very great 
value in connection with tool steels. 

The Effect of Low Temperature on the Recovery of Over- 
strained Iron and Steel. BY E. G. COKEK. H y s .  Rezl., 
August, ~goz.-Bars were first overstrained in tension, then 
buried in sxiow, and taken out from time to time to examine their 
behavior under stress. The outside temperatures to which they 
were subjected varied from -9' to 32' F., averaging + I 5". 
In  steel, the tendency to recover from overstrain is entirely bal- 
anced by the opposing effect of the low temperature and i f s  ye- 
covery is, in consequence, entire& arresfed. 17~ W Y O ' O ~ ~ ~ / ~ ~ - ~ Y O ~ Z ,  the 
condition of oversfraingradually diminishes until a point is reached 
where the tendency to recover is balanced by the opposing action 
of the low temperature. 

13.1: e. L,. NORTON. 
Iron A g e .  November 6 ,  1902.-Records experiments on the use 
of cement in contact with steel, and concludes ( I )  Neat Port- 
land cement, even in thin layers, is an effective preventative of 
rusting. ( 2 )  Concretes, to be effective in preventing rust, must 
be dense and without voids or cracks. They should be mixed 
quite wet where applied to the metal. (3)  The  corrosion found 
in cinder concrete is mainly due to the iron oxide, or rust, in the 

J .  W. RICHARDS. 

J .  1x7. RICHARDS. 
Corrosion of Steel Frames of Buildings. 



MetaZZurgicaZ Chemistry and Assaying. I21 

cinders and not to the sulphur. (4) Cinder concrete, if well 
rammed when wet, and free from voids, is about as effective as 
stone concrete in protecting steel. (5) It is of the utmost im- 
portance that the steel be clean when bedded in concrete. Scrap- 
ing, pickling, a sand blast and lime should be used, if necessary, 
to have the metal clean when built into a wall. The  coating of 
all steel work with cement before applying the concrete or tile or 
brick is an absolute essential, if the formation of rust and conse- 
quent weakening of the steel is to be prevented. 

J. W. RICHARDS. 

Chromite as Hearth-Lining for a Furnace Smelting Copper 
Ore. BY W. GLENN. Trans. Am. Inst. Min. Eng., 31, 374.- 
Chromite is infusible and not attacked by the constituents or any 
of the fusion products of copper ore. I t  wears away mechanically 
slowly, does not become friable when heated nor split up. It 
cannot be used as sand, as the grains cannot be cemented to- 
gether, and float up into the matte. Lumps of chromite must, 
therefore, be used, keyed into a cast-iron concave basin having 
a flange and strengthened by ribs. The  lumps of ore are fitted 
in as well as possible, the interstices filled with smaller lumps 
hammered in ,  and finally the cracks filled in with ground ore. 
With a furnace of 150 tons capacity, the chromite bottom showed 
less wear at the end of a twenty-three weeks run than a fire-brick 
bottom did in one week. 

BY 
G. L. HEATH. Trans. Am.  Inst. Min. Eng., 31, 484.-Recom- 
mends for refined copper and anodes (not for crude copper or 
mattes) that one assay ton of the metal be dissolved in nitric 
acid, add enough chloride to precipitate silver, collect the pre- 
cipitate on a filter, drain, and the filter, sfill wef, taken from the 
funnel, 1.5 to 2 grams of powdered lead dusted over the inside, 
the top of the filter folded down, double thickness outside, and 
then placed directly on the red-hot cupel on to which some 4 
grams of powdered lead has been dusted immediately before. 
The  silver chloride reduces quickly, in the hottest part of the 
muffle, before the outside envelope has burned off ; there need be 
no spitting, and test assays will agree within 0.5 ounce of silver 
per ton. 3. W. RICHARDS. 

Note on Cheap Gold nilling in nexico. BY H. F. COLIJNS. 
Trans. Am. Insf. Min. Eng., 31, 446.-Account of extracting 
0.0659 ounce of gold per ton of ore, by stamping and amalgama- 
tion, at a cost of 38.2 cents per ton, leaving a profit of nearly 80 
cents per ton. The  stamps were worked by water-power, costing 
nothing, and the ore was very friable and easily crushed. Half 
the cost was for labor in mining, and the other half for treatment 
in the mill. 

J .  W. RICHARDS. 

A Rapid Assay for Silver:and Gold in Metallic Copper. 

J. W. RICHARDS. 
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BY S .  S .  FOWLER. 
Ca?J. Min. Rev., October 1902, p. 2j8.-At the conclusion of an 
article on ore concentration, some remarks are made on the 
superiority of wet aualysis over the fire assays. Tailings which 
showed no lead by fire assay, really coiitained I .  36 and I .42 per 
cent. Ores with j per cent. of lead may show by fire assay 
from nothing up to at most I .  j per cent., showing a loss by this 
method of 70 to IOO per cent. of the lead present. 

Deficiencies of the Fire Assay for Lead. 

J.  W. RICHARDS. 

BY H. FAY A N D  C. B. 
GILLSON. Trans.  Am. h s f .  ikfi?i. E?ig., 3 1 ~  j27.-The paperde- 
scribes the ordinary phenomena of range of melting-points in al- 
loying, and compares the unusual behavior of alloys of lead and 
tellurium. The  alloys prepared were analyzed by volatilizing 
the tellurium as chloride, keeping the temperature close to the 
melting-point of lead chloride, which gave a convenient, accurate 
and rapid separation. The  loss of tellurium in making the alloys 
was 2 to j per cent. The  melting-point of the tellurium was 
446', of lead 322', and the addition of only 6 per cent. of tellu- 
rium to lead raised the melting-point 345'. This is hecanse of 
the forniatiou of PbTe, with a melting-point of 917 '  (38 per cent. 
T e ) ,  and its solution in the excess of lead. Above 38 per cent., 
the PbTe is dissolved in a eutectic alloy containing 78.50 per 
cent. Te ,  with a melting-point of 40c' ; at 78.5. per cent. Te ,  the 
eutectic alone exists; above that, the alloy consists of mixture.: of 
the eutectic with tellurium. 

The Alloys of Lead and Tellurium. 

J.  TL'. RICHARDS. 

The Alloys of Tellurium and Antimony. BY H. FAY AND 
C. B. GILLSON. T r a m .  A m .  /mi  Miz .  Eng., 31, 544.-The 
freezing-point of the antimouy used was 724', that of the tellu- 
rium 446' ; the respective specific gravities were 6.693 and 6.243. 
Starting with antimony and adding tellurium, the melting-points 
fall to a minimum of 547' at 2 5  per cent, tellurium, and then rise 
to a maximum of 629' at 61.37 per cent. tellurium, correspond- 
i n g  to the compound Sb,Te,. Up to this point, the alloy consists 
of Sb,Te, dissolved in Sb or S b  dissolved in Sb,Te,. Above this 
point, Sb,Te, forms a eutectic alloy with Te  a t  87 per cent. Te, 
with a minimum melting-point of 4 2 1 O ,  and from 61.37 per cent. 
T e  to this point, the alloy is a mixture of Sb,Te,, and eutectic 
alloy. Above 87 per cent.,  the alloy is a mixture of eutectic 
alloy and Te. The  specific gravity of antimony is increased 
by adding T e  up to I O  per cent. (6.264), becomes that of S b  a t  
I j per cent. Te ,  and thenceforward decreases regularly to that 
of "e. Fine micro-photographs accompany the paper. 

J. W, RICHARDS. 


